
 
 
 
 

  

PRACTICE TEST 

End Semester Examination, December, 2025 

 

Program: B. Tech (Mining) 

Semester: III                   

Subject: Mathematics III  

Subject Code: 8BSC201                                                  

 

Course Outcome: 

On the completion of the Course, the students will be able to: 

 

Unit I 

Section I (1 Marks- MCQ) 

 
1.The Laplace transform of f(t) is defined as: 

A)  ∫ est∞

0
f(t)dt     B) ∫ e−st∞

0
f(t)dt  

C) ∫ e−st∞

−∞
f(t)dt   D) ∫ e−staut

0
f(tau)dtau  

2. The Laplace transform of 1 is: 

A) s  B) 1/s   C) 1/(s+1)  D) S2 

3. The Laplace transform of eat is:  

A) 1/(s-a) B) a/s2  C) 1/(s+a)  D) s/(s2-a2) 

Course 

Outcomes 
Description 

CO1 
Evaluate initial value problem and boundary value problem using Laplace 

Transform.  

CO2 
Understand Fourier transform and its properties and will be able to solve the 

examples based on it. Have deep understanding to handle various types of 

problems using different kind of integral Transforms.  

CO3 
Understand probabilities and discrete distributions for simple combinatorial 

processes; calculate expectations.  

CO4 
Understand set operations, various types of relations and their 

representations, solving recurrence relations. 



 
 
 
 

4. The Laplace transform of \sin(at) is: 

A) s/(s2 +a2) B) 1/(s2 +a2) C) a/(s2 +a2) D) a/(s2 +a2) 

5. The inverse Laplace transform of 1/s^2 is: 

A) 1  B) t    C)t2  D) e−t 

6. The inverse Laplace transform of 1/(s-a) is: 

A) cos(at) B) eat  C) e−at  D) a 

7. If L{f(t)}=F(s), then L{f'(t)} equals: 

A) sF(s) B) sF(s)-f(0)  C) F(s)s - f(0)s D) F(s)-f(0) 

8. The Laplace transform is defined for: 

A) Functions that are periodic 

B) Functions that are purely algebraic 

C) Functions of exponential order (Correct Answer) 

D) All continuous functions 

9. The Laplace transform of cos(at) is: 

A) s/( s2 +a2) B) a/( s2 +a2) C) s/( s2 +a2) D) s2/( s2 +a2) 

10. The inverse Laplace transform of s/( s2 +a2) is: 

A) \sin(at)  B) \cos(at)  C) t \cdot eat D) \cosh(at) 

Section II (10 Marks) 

11. Evaluate L(𝑡2 𝑒−𝑡𝑠𝑖𝑛4𝑡).   CO1                Apply 

12. Evaluate𝐿−1(
2𝑠+1

(𝑠2+1)(𝑠−1)(𝑠−2)
).  CO1           Evaluate 

13. Evaluate𝐿 (
𝑐𝑜𝑠𝑎𝑡−𝑐𝑜𝑠𝑏𝑡

𝑡
). CO1                    Apply 

Section III (20 Marks) 

14.  (a) Apply Laplace transform to evaluate 
𝑑2𝑥

𝑑𝑡2 − 2
𝑑𝑥

𝑑𝑡
+ 𝑥 = 𝑒𝑡   𝑤𝑖𝑡ℎ 𝑥 = 2,

𝑑𝑥

𝑑𝑡
=

−1 𝑎𝑡 𝑡 = 0.  CO1          Apply 

      (b) Evaluate 𝐿−(𝑙𝑜𝑔
𝑠+1

𝑠−1
)   CO1    Evaluate 

15.  a)  Evaluate 𝐿−1(
5𝑠+3

(𝑠−1)(𝑠2+2𝑠+5)
)  CO1         Evaluate. 

     (b) Evaluate 𝐿 {𝑡 ∫
𝑒−𝑡𝑠𝑖𝑛𝑡

𝑡
𝑑𝑡

𝑡

0
}   CO1                  Evaluate. 



 
 
 
 

Unit II 
Section I (1 Marks- MCQ) 

16. Fourier series represents a periodic function as a sum of: 

A) Exponential functions  B) Logarithmic functions 

C) Sines and cosines   D) Polynomial functions 

17. A function can be expressed as a Fourier series only if it is: 

A) Continuous    B) Non-negative 

C) Bounded    D) Periodic 

18. The Fourier coefficient a_0 represents: 

A) Average value of the function B) Amplitude of the fundamental frequency 

C) Sum of all harmonic amplitudes D) Phase shift of the function 

19. The Fourier sine series contains: 

A) Only odd functions  B) Only even functions 

C) Both odd and even functions D) Only constant terms 

20. Fourier transform converts a time-domain signal into: 

A) Spatial domain   B) Frequency domain 

C) Amplitude domain   D) Power domain 

21. The Fourier transform of a delta function 𝛿(t) is: 

A) 1     B) j𝜔 

C) 𝛿 (𝜔)   D) 2𝜋𝛿 (𝜔) 

22.  If a function is even, its Fourier series contains: 

A) Only sine terms   B) Only cosine terms 

C) Both sine and cosine terms D) Only zero terms 

23. The Fourier transform of 𝑒−at (t ≥ 0) is: 

A) 1/(a+j𝜔)   B) a/(1+j𝜔) 

C) j𝜔(a+j𝜔)   D) 1(a-j𝜔) 

24. A function is odd if: 

A) f(t) = f(-t)    B) f(t) = -f(-t) 

C) f(t) = 0    D) f(t) is periodic 



 
 
 
 

25. The Fourier series of a square wave contains: 

A) Only even harmonics   B) Only odd harmonics 

C) All harmonics (both even and odd) D) Only the DC component 

 

Section II (10 Marks) 

26. Perform the Fourier transform of 𝑓(𝑥) = {

1 +
𝑥

𝑎
, −𝑎 < 𝑥 < 0

1 −
𝑥

𝑎
  0 < 𝑥 < 𝑎  

0   𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒         

  CO2 Apply 

27. Perform Fourier sine and cosine transform of f(x) = e–ax  CO2  Apply 

28. Evaluate the Fourier Cosine transform of {

𝑥           𝑓𝑜𝑟 0 < 𝑥 < 1/2
1 − 𝑥   𝑓𝑜𝑟  1/2 < 𝑥 < 1
0        𝑓𝑜𝑟             𝑥 > 1  

    CO2    (Evaluate)    

29. Perform Fourier series representing 𝑓(𝑥) = 𝑥,         0 ≤ 𝑥 ≤ 2𝜋  CO2          Understand 

30. Perform Fourier sine transform of 1/ 𝑥.      CO2                        Understand 

Unit III 

Section I (1 Marks - MCQ) 

31.  If A = \{1, 2, 3\} and B = \{x, y\}, then the number of relations from A to B is: 

A. 6   B. 8   C. 64   D. 32 

32. A relation R on a set A is an equivalence relation if it is: 

A. Reflexive only     B. Symmetric only 

C. Reflexive, Symmetric, Transitive   D. Symmetric and Transitive only 

33. A function f : A → B is one-one (injective) if: 

A. Every element of A has an image in B 

B. Different elements of A have different images 

C. Every element of B is mapped by A 

D. Image of the function is equal to B 

34. A function f : A → B is onto (surjective) if: 

A. Each element of B has at least one preimage in A 

B. Each element of A has a distinct image 

C. Range(f) is subset of B 

D. Domain = Codomain 



 
 
 
 

35. If A has 4 elements and B has 3 elements, the number of functions from A to B is: 

A. 34   B. 43   C. 12   D. 7 

36. If f: A → B and g: B →  C, then composition g ° f is defined when: 

A. A = C     B. Range(f) is subset Domain(g) 

C. Domain(f) is subset Domain(g)  D. Domain(g) is subset Codomain(f) 

37. If f is invertible, then f must be: 

A. One-one only    B. Onto only 

C. Both one-one and onto   D. Neither one-one nor onto 

38. The inverse image of a set under a function is: 

A. Always a subset of the codomain  B. Always a subset of the domain 

C. Always equal to the domain  D. Always equal to the codomain 

39. If A = {1, 2, 3}, the number of equivalence relations on A is: 

A. 3  B. 5  C. 4   D. 7 

40.  A relation R = {(1, 1), (2, 2), (3, 3), (1, 2), (2, 1)} on {1, 2, 3} is: 

A. Reflexive only    B. Symmetric only 

C. Equivalence relation   D. Not transitive 

                                                        Section II (10 Marks) 

41. If U = {0, 1, 2, 3, 4, 5, 6, 7, 8}, A = {1, 5, 6, 7, 8}, B = {0, 1, 6, 7}, C = {1, 2, 3, 5, 8} 

Demonstrate A U (B  C) = (A U B)  (A U C).   (CO3)         Remember 

42. Discuss Union, Intersection, difference, Complement, and Symmetric difference of set with 

example. (CO3)          Remember 

43. Discuss relation and function with example.  (CO3)  Remember 

44. Let X = {1, 2, 3}, Y = {a, b} and Z = {5, 6, 7}. Consider the functions f = {(1, a), (2, a), (3, 

b)} and g = {(a, 5), (b, 7)}. Compute f o g.   CO3 Understand 

45. Let S be the set of all real number and Let R be a relation in S defined by R = {(a, b): (1 + ab) 

> 0}. Show that R is reflexive, and symmetric but not transitive.  CO3           Understand 

46. Let X = {a, b, c}. Define f: X → X such that f = {(a, b), (b, a), (c, c)}. Find  

    (a) f -1                 (b) f2                 (c) f3                (d) f4              (CO3)                   Apply 

47.  If A = {x, {a}, {b, c},{ c, d, e}} compute all power set of A.  CO3 Evaluate        

Unit IV 



 
 
 
 

Section I (1 Marks - MCQ) 

48. How many permutations of the word “MATHEMATICS” are possible? 

A) 11!  B) 11! / (2!2!2!) C) 11! / (2!2!2!2!)  D) 11! / (3!2!2!)  

  

49. Number of ways to arrange 7 people in a row if two specific persons must sit together: 

 

A) 6!   B) 7!   C) 2 × 6!   D) 2 × 7! 

 

50. How many 5-digit numbers can be formed from digits {1,2,3,4,5} without repetition? 

A) 5⁵   B) 5!   C) 5⁴    D) 4! 

51. In how many ways can a committee of 3 be chosen from 8 people? 

 

A) 56   B) 336   C) 8P3    D) 28 

 

52. How many permutations of numbers 1–9 are there such that all odd digits come together? 

 

A) 6! × 4!  B) 5! × 4!  C) 6! × 5!   D) 4! × 5! 

 

53. A simple graph with n vertices can have at most how many edges? 

A) n²   B) n(n−1)  C) n(n−1)/2   D) 2n 

 

54.A tree with 12 vertices has how many edges? 

 

A) 11   B) 12   C) 10    D) 13 

 

55. A vertex of degree 0 is called: 

 

A) Pendant  B) Isolated  C) Root   D) Leaf 

 

56. A graph whose every vertex has even degree is: 

 

A) Eulerian  B) Hamiltonian C) Bipartite   D) Tree 

 

57. A path that visits every vertex exactly once is called: 

 

A) Euler path  B) Hamiltonian path C) Circuit   D) Walk 

 

Section II (10 Marks) 

58. Determine the value of n if CO4   Evaluate 

      (a) 4 nP3 = n+1P3           (b) nC4 = nC3  

59. Determine the value of the following.  CO4      Understand 

      (a) 4P2          (b) 9P3               (c) 20P2        



 
 
 
 

60. How many 4 – digits numbers can be formed by using the digits 2, 4, 6, 8 when repetition of 

digits are allowed and when repetition of digits are not allowed. CO4      Evaluate 

Section III (20 Marks) 
61. (a) How many 2 – digits number greater than 40 can be formed by using the digits 1, 2, 3, 4,                

6, 7?    

 (i) When repetition is allowed.  

(ii) When repetition is not allowed.  CO4 Evaluate 

   (b) Discuss undirected completed graph. Also draw undirected complete graphs K4 and K6. 

CO4    Evaluate 

62. (a) How many permutations can be made out of the letters of the word  “Basic” ? (i) begin 

with B?  (ii) end with C? (iii) Band C occupies the end places?   CO4 Evaluate 

     (b) Show that the given graph is isomorphic. CO4    Evaluate 

 

                 a                                                 x                      

     

 d            e             b                                y                             z                      w 

 

                 c                                             p 

Marks Distribution 

CO Wise 

CO Q. No Marks 

CO1 1,2,3,4,5,6,7,8,9,10 95 

CO2 11,12,13,14,15,16,17,18,19,20 95 

CO3 21,22,23,24,25,26,27,28,29,30 95 

CO4 31, 32, 33, 34, 35, 36, 37, 38, 39, 40 95 

Total 380 

 

 



 
 
 
 

 

Unit Wise 

Unit Q. No Marks 

Unit 1 1,2,3,4,5,6,7,8,9,10 95 

Unit 2 11,12,13,14,15,16,17,18,19,20 95 

Unit 3 21,22,23,24,25,26,27,28,29,30 95 

Unit 4 31,32,33,34,35,36,37,38,39,40 95 

Total 380 

 

 

Blooms Taxonomy Level (BTL) Wise 

BTL Q. No Marks 

LOT 1,2,3,4,5,7,11,12,13,14,15,21,22,23,25,26,28,29,31,32,33,34,35 160 

HOT 5,6,7,8,9,10,16,17,18,19,20,24,27,30,36,37,38,39,40 220 

Total 380 

 

 

 

Prepared By: Rajesh Pandey                                                                          

 

 

 

Disclaimer: - This is a Practice set. The Question in End term examination will differ from the 

Practice set. This Practice set is meant for practice only. 

 


